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Claim 1: 

A data sensing circuit of a semiconductor memory device having a PMOS sense 
amplifier and an NMOS sense amplifier connected between a pair of bitlines, an 
equalization and precharge circuit that equalizes and precharges the bitlines, and another 
equalization and precharge circuit that equalizes and precharges the PMOS and NMOS 
sense amplifier, the data sensing circuit comprising: 

a capacitor, which is electrically connected between at least one of sensing output 
nodes of the PMOS and NMOS sense amplifiers and a ground voltage so that the sensing 
output node of the PMOS sense amplifier has the same capacitance as the sensing output 
node of the NMOS sense amplifier. 
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(so gsa maa sag note sage a n as 



LSra =EIW3W2ia2J ffSHW CUE]- UIEEF2J *?^S£^°) SSH £0|£ 



mm strn. 

ass 

st 

SSI 

®s.M maa s«°i aoia aa^a a n ms. 

[E2SJ i>Qt> £3] 

*81S= ScWei 7l#0fl a 01 Eh QH^Sl %M * £a*K3WSi£M £201= EE. 
»2EJr_ «12a£aj «2bE£ ?gEIO|, JI2aS£ flllEM EAJSJ QOIB 33¥0JA1 SX|#^JrE 
lA2M^AK)IOfl SMSfe §S#©2| *HW 7l£!SI-= 5 3XI!iE# §£K»12J g&g MOI£ EJSE0I 
2. W2bE§ H2aE0fl S.M*i ZWig^itEZi- #SK8S2| SSHW 0>S1 UIM2K2! =a*WWiaiS!OI B*1 
=■ a&g MOI= BSE. 

«3Ec JB2EM EAItJ- bill 
BSE. 

ei# «s« uoia sissse. 

11T32I ^AB^ S3] 

B S3S ©ESJ IHiaaSSW mt blJ=a°!^2f U0 | & gjgfl# AH3I2I CJOIE} sa» 

Si a 3 SSOfl 5ftf 550ID. 

ae.^££. s^sjss aoiEi mt± ivsv esa tHisas-tioui^ isjsj csoiei ajAj^m^^ cm 

2J 21A8±gaf 3HAIS0II UIME10I2J S» SB SaWlWPfi ?H2 SiD. A. DiEEI^S aOJEPI 7IH 

an a= maa moiE>7h «*ga= suwig^roi ^soa m-a- uiMsraa bl, la s is 
eais ais=(deveiope)aoi sin, aoii coa cn aiASissn sutspi msi uiMaeiiSf ajs^ s 

SKequalizlngj© § igaiS Ea*H3W(precharge) aOlO^ tiQ. Oh&^S^ U|MSf£!^2Haoi& 
S/§^5 AH3I0BAI CflOIQ-21 gXIS^g &S3fe BE2^ a 2Sa2iS S^JS-E^E MIS 

s» a EEwoijg^ @Rt\o. amti waas^isj cboiehi^^oiia)^ uieaei^^ §a a 

Si^ffl gSISSfOI OHS §S«> fliS ^SSKJt, SSI iliSEgfSj &7Pg^b:EM 

as eaa= =a*ioraaig2i ssfe ^/i^sstsi ^e a ss^as ggs^ sa^ s^oia. 

«HE0fl_geH7lgCHl HUE BOia *Sa^°J ^»I£1SE71 EAIH01 2JD. flllEM S5S^. UIMaaSf 

a a w. Iaioiob maai s^a5(io) a egaa^ a^sE(i2), uimaas a =awwsi 
s(u)?f a^aoi sia. biMa°!§ is a =awxitis(i4)^ sj^oi am m: Uhdim s^an 
7aumb^7i uiMasj saijs EQiofl aoia^ esaai laxiia na 2^2,^ Easewh 
bl3i l(n *h_^ s^aii ?noiMe» uime^ s^ds EQKu ggxooiaoi iE^e»71 Si°g 
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V„# S^Sfe Z7HHJ ?ga2i MgJXI^Em T2£ ^SaCI. 3(H) [&a HIME1-2! MS-dS: EQ1DI feSlol 

oianKoiet swiaioia tos s^raa buu in: Is Maxima Tig iskm gasi* saioa 
z^zmhi g^a MSfTaia T2g st>\o\ v„.eais Ea?wixiaQ. maa± {2±s=(io)s zj-zja i£ 

±bxct axige^E lam ggg^aoL Eaeitwi ami s^an thoisbtj «l Ion g^a ma 

2£ ggJXJ^EI T32K EcflaBXPI- "L lofl g^E|j2 TflOIMB^h BUM g_f?a D22i MgtXI^EI 
T4M ?gaQ. 2!2£± S!iSE(12)=_3^2J Ecfl°!BXK^ SX|ge3tE la 2J- SWg^EI 01^4:2; 
iEWt BLM S^E|2 TflOIMBW^-iil^Oil g^S 2! 22^ MSJXI^a T52J-, £2£&XK7UiLJofl 
g^SJH TflOiec^ BLOfl g^H 2322^ MS!XI±E1 T62S ?g|!D. HIMaSJgT BL a ML OB 2| 

zi g^a ?hiais^ c a c^^ msaa xra* 7i«?hiiiai@±§ uemo. 
i?xige*irE lam= sasa vccm ssspi $it> niaa^ msxi±ei ttoi g^aoi an, axige? 

±E la'MS gXJSa VssS £l£t e«E2± ^gH^EI T80I g^HOI 2JD. T? a T8£ 2*2* 

21 TJOIMSXHH 523= fllOldS eS S slOfl agaOl SXIg^kE LAOflr SSSag 3X1 g^ir 

e laojs gxigag sstras-w inaai js^saao) a gaa^ *y±s5(i2)g §^aj?i70 a 

at* sxig^icE la a LAAH3I08S 022^ {3^5(10) a ssaai s±3£(i2)s ma a aa 
*wkki spi $m «u^a=§ ma a eei^owss(16pf g^acx aa. ts±s=m ma a =a» 
owsjs(i6)= axjge^E la a laawiob aiyot g^an thoimbxhw si2mshys eeki se* 
e?22± Maxima jsm. nam mtm v^sag axigeikE la a laos sim 

01 >UO|MBXW #71 3E02gadfi ECEOfl mg«aa= HSLSjZz EgtxiiEl T10.T11S ^SSQ. tQ£W 

m2eads eqe>i- sroiass epiEis <&9.s.± Maxima ts.tio.tuoi aj^asaa axig^tE 
la a i-A7f maam of#s teois =aw»xiaD. zixig^tE usu« g^g ?i^3h 
iiAie^ a, a cu= &xig£!iLE<Hs g^a= *8±se§ g& a Hawjwas(i6) a aa^j^ 

7)101 S T7, TBgSl SJSa>«1^ THUAIg^l uatfQ. (5^3=^(10,12)01 *1& 

si ias ^ axigq^E^i- §iy s &n 2i= s?. s a. a @s smi s^oi 
o. 

»2E£ fl!2a£a «2bES ^«H01. H12aE^ J81E0J EAl^ D10IEH3a^OilAl &Xlgq!tE LA 

a LA"AK)!Ofl sxasfe ssg^rsj «•(« yimvz maasst earn moi= m^Eom, e&es hi 2a 

EOfl EAiy eSKS^21 StH» OKI- HimO-SJ £El*WWeilOI SSh^ 9.&m SOI^ El^EOIO. Eti 
«13E= 32E01 EAItf HIMBfSJ E£I^XiaS2J eSHW ma Uimaej a^l a E^ (sensing vlndov : 

a2£i aia=(E= »saa^ asTHAis « 2?a^i a^=(a^ nasi ts^s 

E)?^ aia^Aia^ ajoisi q»ze)2j mtm moi£ m«EoiQ. 

J02E a S13E1 SIIE2I &CK OIQ UIMaS!^ BL a Bl AK)|2| SS§t» 

973, ^ SXJg^itE LA a i^"^ SSES C a GDI A1S S^M ^iB BQ. OIGBOfl^ 

a2aaoii EAjtt cAsiaf sroi. ssrss msxi^ei t? a T8g #sk» sssa vcc a gxisa vsss 
#sacH a= ^ exigejicEPf «2eads eieoi 2isi maa * wags sawwaD. □ i 
a. *02baon EAitj- casein ^oi, Vcc a Vssais pis=aaa^ siiimads EQioa2i*ii #aan 
v. u ais =a»owa diMa&aon o^s svs oiaxi sf=o. at? uiMaeioi s^sj sa^ 
xi aw cna. h3soi caseins eai*i- bfsi- aoi. sws ^«ae cooia ^ah^^ai aaa^ a 
i3E(i2)ouAj wjhxi-as a^(E= H-a^)oi sxi ° ma^i sias(io)OAAi ?«JFxj-a 
i?^(a= p-a^)oi 4=«a= s^sjei uiMaej psssoi *aaa. 

cm, ^ iwigeikE la a LAZfZfsi ssgg a»a q„oi ajs sa©^xl oiust s^on bima2!» 
2j s^a=2i ma§^g ^rsecf. 

3X1, aXlgB?kE LA2I ZfXJg^kE la a SSBW ^StO E 01 

tuofl^ mm Esixi^a im a« sxigqiE la a la 21 vwaa satwAi laan, 
coa ma2i a±s=(io)a masi Maxi^H T3 a asaw ma, a2baa ca^2oj 
eai^ am soi, uiMaasa =a?whxis9i7h ais ssa iaw« v tt aa 50hxj?o a 

Q. a §2Fg, S13EM CASE2S EAI6> tim SOI, SUE 4=«a= CSOIEh ^Afl^g^AJ S0R3 UIMa 

oiiAi *K)fxi-os a^oi *na= uis^ei uimaa aissoi *«aa. n sib aasja^pl If 
xjTii aoi ajAji ^e^ ^01 xi Til aa aas^Ai uiMaa^s gxjaaas aisEaoiof bl 
as hl I§(waj gxisaifxi Egs^a sa^ aizkdi soixitu son okj. gxieoii saa^ toi 
ze^i- 9ixi?fl aa. 

anus, axig^icE uei ssgir a^F axig^kE la a §am^ t,aa srs gse ^aea. . 
«2ai ohbm= mm m^xi^ t90b ass axigqirE la a la a ®9\?\ v a aa 
saoui maan, non coa yaa^ i«^a=(i2)a esay msxi^ei ts a tboi asaoj t&a, 
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M2b5:°\ CASE3M aAitt aa soi, a^as^a eeiotcts?^ a^s sgs 5a*mw sum 

£Q yOWTil SQ. 3 aa£. fll3E0fl CASE3S EAI1L h Hfil- SOL SHS 4^a= CHOIO ajAJ^gsv 

ai woh2 bisasissioii 7iasioL 2«eE4 34:35(i2)0flAi£ isoi^es ma mm-oz 
01 4$saoL stf m3.s.± 3435(io)ouis gsoigEs ^axi wiw-a aaoi 4$sae 

asas aisgoi 4=ssa. □ 33*!a?7i cm iwn such «jj«^^e^ ohs s?ch 
73X1 an. s^i^ai biMaagrs ssss vccs ais=goiot bl se= bl ^ojai ssss 

VccJW ESSfeU 121= AJZHDI lOiWTfl §011 mSi S332JS<HI SgSfe h:0l*7} 71APII aOL M 
gS^ SSf^^e SO. 

£}, SX)§3EE LA a Dv°l JHHA|§4:7* AJ£ CH ttBOfl= <*2±W£°i 73SL 3XIS2fe a 

ss^eoii hioisira, ssss a sxissa £*sgoi sterol, □ uokh oiem gsigew 7iem 

01 Q10IE1 ajASiS^AJ Eg*K)| S«S 4 2JO. UiEiM, 3±35 BHSqkEa ga S! 

?\ %z oflss aiis ^asi *oi ss^e a ss^g ^souai chbsi sfi^ a 
^ so. on sjshai^ ms. ^aa-Tuoii 21= bxi^eesoi giss> jhubais^i ?rEn soiaoi 

0* *0. £M*i2&. BAILEE AJOI0HS *B£Aia 013 7ffl S!4. OflgJCH SHS^bcEOI S^ISr 

ga a sasmwasa a aoigoo 7ias^ jmiAjg^a *wi7i- Eutm so. 

3SME g^em, aiEOO eai# §aa aoia aatisoiAi^ oiat> sjhais^s-m as© 4= 2i 

5 ^Ss 3^2 21X1 S^tB. 308 ©a #7l£t 3XI3M SO. 

aaAi g ssa aoiE> as ±msm ir 4= as oaaassa aoia aaaa a a 
ss§ siss^a 2lO. 

B Sga QB g^lS <5?f^^I 4= 2i= MEBI§*|2J CflOlO 33»S 3 3 Sgf SISS^O! 
2U0. 

e SS21 E as g£j£ 2^S12! □ 01 El ^WI^S^AI i«^aE°l 9E9M a^lS}^ 4 2i= 

oflsasxisj aoio ^aio^ a 3 ase asseoi so. 

4= 25= oja£is«2i cboib a^i»si a 3 use Jessica 210. 
s-^itt ^sjgg g-gspi 91 e gfas HiM»2!a- awioa zf7i sis ms2^ a^aEs* gaa^ 

i«4iS5g ^?HISHJt, ^71 i?±SEM SXIg^EEc iS^SHl Z|2|2| SXIgejitE^ 3^ 

e§ g» a EEiwwaeon sum mm a =ej?«iwa= mssi&*j°j moiEt- isaason xoiai, 

^71 IBSEi ^±S5 a eSS24: 1S±SE 2fZt2l ifXlge?tE71 AJS ggtl SIIBAISi# ^£1 
27ISJOS S^a^ 3HI1AIHM ^UI^M Sfe 01IEa§«2| H0|E> a^SlSSg USES £]■ 

O. 

at? s ess aiMaa^ ^a^M gtjAi?i^ araa^. s?i uisaei^ ahjioh a^a^s maa± 
fS±S2E2i ifAigejitEsi «saai i3±^EHi sTag^kEg ais gaAj?i£ a^a-, «-7i masi 
a 2saa± a^a^mg ssioi ^7i um&oi#-& a0 iE> ahjioo aoia 44§*raK§i ^ 
s e^Ea miaasflsj aoia is^g^oi sjoiai. ^71 msEi s^shsi axigqiEsu- »sse4: 

34:3521 SXlg^kEM AIM g&AI?l= S^SOI, A1S OlgSfe 2W©e«in:E21 S*|7h 013 fiSS 
aiiSD 2^00 SSH JHIBEIOI ^sj^og^,, = a-Al#e?tE5J fflfflAJ§4:S g»AI3l 

6 g^e simi ^ses era. 

354as s ssoi t&g aoiE> ai^asej ^ssuseoio. s sa°i sersisi oisag g7i ^sra. 

7I4E0B EAItt aOIEI SatlSS 59UE0S EAIt? SfflSJ 010IO SaSSM S S^Ofl WE ?HlAiai 
^«f*l^21M(Hl ^°J^7| bEKfl. 3011 C&a &S0^2| S^Xl^OflXlS S W20\ g^Sl 01*113011 201 
Q. 

H4em e csoia ts^ase biMei-eja- bl/ nr. ami on a^s msE4: si 

35(10) a 25 EE 4: 34:35(12), b|MSf°J^ BL/ l». § #a a Sa»0WaS(14), 1HSE4 a 
435(10)21 SXjgqEE LA a 2SEE4: 3435(12)°! gWg^iEJLAAHJIOB S^S 3435g 

&a a 5a«owtie(i6). ^71 sxtg^itE la a-AAoi aw a7isjae a^aoi 21= 
7HieAia(i8) a ai8Aia(20)Es q»«aoi 21a. biMaei^BL a on zres^s ?hihai@4 a> 

a BiMasi Ttnit 7w= ?hiiais4:s uamoi, sxig^itE u a i-aod ^ s^s ^1 
Aie4: a. a iu£ ^ axig^EEofl s^a= 34=35© 5a*K>was(i6) a s& ?j7ctoim 

T7. TB€2J aS»«7f 7W= ?HI8AISiM UOyjQ. 

£-71 ?HIHAiaS(18,20)g ^ SAlg^itE LA a LA 21 §Sge# S»AI7|7l 91^ 49ESAJ, ^ S 
Alge?EE AfOIOD JHHAISi^ W UDH OH 0I§ SLgtlSLm S^tH3. ^, »HAia(l8,20m AI 

e ojgefe a»ge!kE2j 3*^7^ oia^ss aaaa son moi 01 asu ^siskw ^7i axis^ 

EE2J OiagSS Mas SA1AISD. 309 ©a aXIgqEE LA a EXS g^tT JH1A1S4 

1 SO. 3 llfS, ^#«? «12E a S13E0HA1 MOI= tim SOL SSS2 MS!A14E1 T7 a T8 

§ gsroi ss vcc a vsss §aaoi 2;^ ^ axigqb:E7h si2gad!£ EQaw ats gas n v a a 

as awjwsa. 3 §», aaaoo eai«j casein sol vcc a vssais ais5a2ia7h siig 
ads EQioii asj gaas ^Eaie 5a»ows biMaei^oa o^e ssm oiaxi sr=a. at? 
biMaeioi s^ES sawjwsoi aa, W3aon caseis eai^ aa sol sas 4=sa= moi 
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ef ejAo^s^Ai ssaa± ts^s = (i2)0)iAii xiow-as {S3(a= N-a^)oi H!7a ^tss 3& maa^ 
{S±ss(io)obai *K»xi-a s^)(£e= p-<ss)oi s£3°j uiMaej pssioi ^sd. 

£71 ene^lnEOfl ffllAiag SSS^ 01E1 7KK1 gA|0)|7|- 71SSK}. 01301, «ei»2J THffl 

aie-11 asti- * i ami coa ^s^m ae^as sa 7hst!- gAiojoia oim £aj ?hihaj 
ei= §&7fe§> mtm £7i sxis^em s^si£i sw gstm oaa §Bt*as.w 

5 &iigQ±c.£.7t i? gag§=s #a^ swm^ out sds oigsia a^ uis^Eia^ 

=JE 7FStt ^AlOliOIQ. 

mEiM sa°i aoi& aaa^ 5^ ssigoi joeih, hm toa »g gst mie, aoia aa§ 
«wi c&s ssssre s sxissje^ koi* a±a s ss^si 7i&«bsq. 

fsrj s^st S4t 

Himaeja- a. s nr. U khm ?v\ s^s rasaa^ s^a^a- ?saa^ a^s*^ £7i ti\m&&& 
m ms sa si =eiw3w ai?i& asah £7i {§±a=g axigeskai ma si sawiw 

A|?l£ aS§ ^UlSfe M2E|S-fl£J CflOlE} SSaSW 2iO)AJ, £71 mS2± 3! 2522^ 

iS^SS !W§qaE7F AiS §U2t 7HI1AI@±M 3fS« SJCHE £71 lft|fte|!i:£S| 0|i= Sf 

ufij sai^kh s^isjog s^ge muM&m ^umm m®±s oy= miaa§*i5j cjioiej- ssas. 

ait.H« SiCHAI, £71 fflllAIEie Ai£ CH§?Kr gWIgejiESI Oia^SSJ agSO £0F§ 118 

M 3*® *S|*K)I £71 S^g^kESI 39|g OIEISSS MIS SXIAJUm i3£g Sfe maas- 

»sj aoiB saas. 
3 

391tHH SiCHAl. £71 ?H11AJEHS S97HS# S2g SSKM £71 2W«q!rEIHI S^9§ ^S£S » 

6 Maag*j2i cjoiei a^as. 

HiMej^ja- £2^# #aAj7i^ nmw, £7i uisaei^ akjios sia^a maa^ a^s=2i sxi 
g^k.E2f saa± 3iS5sj sjqg^itEi ais gaAi?i= angih £7i maai a aaa^ a 

^35§§ S5KJI £71 U|M&2!^m D10IEI S^fl«T AKJIOfl QOIEI ^^§^lFSg NS 

as-ssj aoiB as&aofl sioiA), £7i maa^ g^ssi ajqg^kEai- siaa^ a 
xigqkEg ms eaAi?is- asoi. Ads oi§sfe &xigqji:Esi S9I7I- oia ^sa aisaa SOF 



EQ1 




£02 



6-4 



[1998-0011207 



LA 



Vcc 

y L 

.VBL ,^/_ 




Vcc 



sma> 



v eL y 

<^s/- 

8A~~ 




y CASE 2 
CASE 1 



y <:>CASE3 



£133 



Vtp- 



CASE2 
CASE1 
CASE3 




CASE 2 



-Vcc 



-VBl 



■Vsa 



6-5 



^1996-0011207 




6-6 



